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Abstract of JP 9128106 (A) 
PROBLEM TO BE SOLVED: To provide a superior 
information processing system which is a type 
having a power management function for reducing 
the power consumption by adequately lowering or 
stopping the operating frequency of a CPU. 
SOLUTION: The CPU has a normal mode, a power 
saving mode which is lower in power consumption 
than the normal mode, and a stop mode where the 
operation is completely stopped. Then the system 
has >«1 peripheral equipment and a bus for 
communicating with the CPU and further has a 
communication port which is physically connected to 
other independent equipments and transfers data 
and a bus cycle detecting means which monitors 
bus cycles on the bus. In response to the detection 
of a bus cycle for assessing the communication port, 
a state decision means determines the operation 
mode of the CPU.; Once the sate decision means 
determines the power-saving mode, a control signal 
for placing the CPU In the power-saving mode is 
sent to the CPU. Further, a control signal for 
stopping the CPU is sent once the stop mode is 
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z) o C©*5ft?'T7©CPU©«^ PLL0K© 

^A'«Hlt«Sl?C5-r5aSE^HI ($mse cgfi) 
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rtiuftcpuortasma*«i»E^LT^*. hh 

tfeV>T, CPU^y^l ltt, »»W»*if©ffla* 
*HBcff5*»?**«ia-y M 1 at, m*- 
<y M 1 aEHI»3BftOfc»Oiiff*ny 
SPLLHH&l 1 bt, Uma-y M 1 a<DM7t- 
V>^*W|pt*fc»0^7*-v>^W|p@Bl 1 c 10 

LTl>S 0 

[0012] PLLHBK4, mcmzznc XtiL 

CO«OPLL0»1 1 btt, &ffi§§ (OSC) 4 0*> 
5A*Lfcit«Wfiaft^nyi'ffl|^ (0J;l«*6 6MH 
z) mmt WfLttl 3 3MHz) LT, KfftJIttft 
tLT«ffia-«v h 1 1 afc#*&LTW&. 
[0 0 13] iliZ'V Ulatt, h«» 20 

-<y b*#fcK#tt* c ttfTfSo M#<D«J|a- -y 

(fit, /<7*-vy*ffTWrtUEH:, MAff, * 
-> • 759>F • • 7<y h**ftS* 

*v«TfcS) o rt*++vJ/a/«Waiy 
Mi, *+-yS/a -X*-7\ fiJ9&#g# (INTR 
/NM I/SMI) , 2©*-;UKB* (HOL 

D) *JHH»fc»£«*-rj^ *Ur<f 30 

[0 0 14] ^7*-v^0J»@Kl 1 ctt, mfr 
t> Xtst S 3 y h n-/Hg* S T P C L K #fcj£UTH 
la--y h 1 1 aO/^7*-V>X*|lJfflfSlHlKT* 
So J: 0*ft«fctt, @»llcttSTPCLK ##7 
*r^7 CT&felSn-tttt) EftoT^SB, ffl&L 
-•y M 1 hSI3# C«BS : 084>cDr 

i^S„ t&bS, CPU^-y7i ltt, l»ftt»c^7* 

-vyx^T-rsct^-etswifiE^^Tv^siRT 

$So £fc, COJSfflWfcl/T, ^7*-T>XWIP@ 
Bile kjjjti S T P C L K #*IBfc«E7*r* 
7 (TfcfeSn-tttt) Ida J: t>T, P 

LL@g&l 1 bfr50Artl!ifls*ny**IB5|vvcjp 
S, fcV^^ffitfeSo M*tfSTPCLK#£f?r5£l 
WK79t<<7 (ffcfcSa-tfJB) fcLT, nBCl 
HOfflS-eilft * n <y 7 «|g§ Itftf, 7 
<7V<7*-V>XRtfiMM7J*tt (n-1) /n«t 50 
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fittS-Sfetfcfcft*. STPCLK#£W*»ffr*-£ 

ttTFrequency Emu 1 a t i onj 
tfftTVSo 

[0 0 15] 7n-.jD'^.t-HT7?a, ?BS*g 
4Ofr50A**ny*JpPLLIlISl 1 bOfjftift 

i/\ 

[0 0 16] HE, *Inte ltt©CPU^-y7"8 
0 4 8 6"oa»f-y7T*6, S Li>a^X h 4 8 
6, DX 2, DX4, P e n t i umftiffi, H8(C^ 

tt, 7a-t>y9--/^Xl 2tf(D3yhn-;l/#^(Dlo 
ttTSTPCLK #*dA/ff^*. 
[0 0 17] ^h-/-»p^: ^. XMy7- * 
D>y^fllt6tt, »JHB4 0^6OAA^nyir*^c 
3S»fLT, fflfiga--y h 1 1 a0£T©»ft*#it<*£ 
St©T*&S„ ftft*n<y*©££#iktt, CPU^-y 
7* 1 l *E1l«8IWfeWraft7/l/ • **r* 7 

n >y ^ • -t- FTTJi, CPUO^IWAttx 

[00 18] fib, Xh-y7- *o>y* -t-KTttP 
LL0&S1 1 bfe^±Cff±LT^Sfc«), S^«3S* 
a»t-Fta»«€*fe»Cl4, PLLIHKllbO 
KJ^O^S ({Siffl©n-y^) ft^flDfeftK, 151 mse 

cgg©j§ip#RS]*g-rSo cojaa, *^cosg 

[00 19] 

B»fi««lfi*UJ:5fc , r*BHB CPUOXn-^n 
-y?/Xb-y7- ^n-y^^*i:1-S^7-- T*- 
'7^VF •^Wi/ayti, -jRtli, i/7>rA©ffi 
ffl«iH*KfflfSCPUf-y7 , ^OA-F7x7i:, C 
P U i#*^fr1-S 7 7 h 7 x 7 ©IS»W#ffltck o 

[0 0 2 0] /<7- • v^-^>h^lTS/ci60 
77 h7x70««Wi, * I n t e l ttt^M i c r 
o s o f ttttf#|?3TlIISLfc"APM" (Advanced Pow 
er nanagenent) TSSo APMtt, APMCJtStfc 

os (t^u-f^y-^TA) mmrvmmt 

*So APMfc»fSL/c:OSS«t{i, l : 

ffim<Dtoffltt&-e& s / n- f 7 x 7 1 , 2:^7--v 

*-^>H6ffKi«ft/N- F7x7»f^^S*Eff 
■5 B I 0 S ("A PM B I 0S"tfeV>5) fc, 3 : i/ 
7>TL<DW)ttm (TtT-fVTj) OfiTCSUTA 
PM B I 0S£3-;l/-?#S0Si:, 4 : APMtC^ 
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CCT, l : >v-F7x7i:tt, Wittfxn- 

*/x hvf-tuy mmmLtc c p u 

f-yTT?**. *fc, 3 : APMftjSOSfcfi, MAfcf 
PC DOS J6. l/VWBO^-yay, OS/ 

2 j 2. ie»o/<-j;3> ros/2"tt*i BMtt 

Oil), Windows J 3. lWBOi<-i?3> 
ft&BW6ft*. APMMOSli, HWctt, AP 
M B I OS^-^TSfc&tfrAPMF^rfc^- 
A/ev^o $/c, 4 : APMM7^'J^3>i: 
tt, API {7Wr-*say*'fu95L>"(y*- 10 
7x-X) *^LTAPMF5-r^ta»a#«MW 

w^a-***flo*o Brg*#®s»T t s 7 7y 

fa v • 7n?5A©C i:-p»5o 
[0 0 2 1] APMft2OJ:?e0SrtlClMtr*V7 
h7x7£fflV*ltf, CPU(D^7--T^-^>b 
(fflfctfxn-.^ny^xh-yy-^ny*) tt, 

(1) X^v/*a— 5 (X^7a~7fi, 0Srt<D^i/*a 
-;!/© 1 O) O^^fT^J (queue) ^fc^ffT^t 20 

(2) CPUC7^K;l/«!»OttHit^»LT, APM 
Fv^fiAPM B I OS*3-/l/f5 0 
APMF?^!*, APMm77y^—>3yt©IW 

( 3 ) 3-;l/£ftfc APM B I 0 S fct, F 
7x7»ff*ffr3T, ^fi^^--7^->7> 30 
bmicm&ZitZc (Miff, STPCLK#£IH!K 
K# Up -v b 'J >y) 2-Ttxa- .^D7 *tt»fc 
Lfc9, CPU^-y7l l'NOA^J^n-y^^JglSrtT 
^hv7- ^ny^««|c-r«. ) 

[0 0 2 2] 0Sfig#©#3X*-S?i— 7E*oT 

■P**0T, APM«fflV^#ffiK:J:tltfitt*WK/<7 
[0 0 2 3] LfrL&tfS, 0 Sttg^ri»rttfr« 40 

«»*0SH:«*a«CfcttT*4K -f4fc>l3, OS 
tt, g^Xr2>fre>T-*©&M£fT5i:^5*X*£ 
«I-r*CkttT?t«^, &ftL£ffi©M<r-*& 

r-*fiaittitiii««aicfiton*oT, cpu 

»7;V«iUTV^t<ifcftKaST-* UilTl 
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ECPUtfXO-- j'D7*«li:4o'r^fttf, r- 
*©5flMiaEjI»*£i;, r-***£LTLS3. 
ffilO«BB*>5T~*]a6fll*H»LfcfctECPU 

Atu 0 S rtofTSfrMtf *S;ISfr5 fc^oT 
tt, SflM>©r-*«fcoTL*l\ UVTH^XtA 

on^tt«ft<a»5«aw!:4oTt*50'e**. 

[0 0 2 4] SfiEr&ISStlT^iBifOP Ctt, ffi5ft$ 

fcdffi (MAtfffiOPC) fcOWPr-^fel^ToT 
t^JBIBtt, CPU©^7*- WXffiT*£<8tih* 
SJcSEKftSftTl^So fcSWi, 51*177';*—;' 
3>©SIM>fi, CPU©><7*- vyxfcffiTStffc 
^<fc3ESfteftTV5 GM77U^-S/3yttAP 
M P?-frtjb»Srt7- • v*—7* y hR«*StJTt 
£5&SSH*1\ C©^, APM BIOS «3-;l/? 
ft4l/\) „ COfcfe, CPU^y7gMifc«li&^7 
-•v*— 7*VMMg (flAtfH8«RD 
flM.T^Tfc, **ri»#t©tIte*»fliT**©tt, 
CPUffS^K (tftfc1>jtttftftV*MD frftfStStt 

mcm-otzttm. fc^5©tf§siti4?TWc„ c 

(1) ^Wj*Wfi«WUJU:4*»ofcfc* («*.«» 
1^0 6-9 5 3 0 3^10*4^7^57) 

(2) DMA*g&B# DMAlSaWttCPU 
ttiBOa-*;l/./UOiW»«l*Sg||-r«) (WAtf 
ftH¥06-Z 6 6 4 6 Z*iNi) 4if, eT<H5ftfc 
llBTL*»ftV\ t©,k34K5nfcWIB*fc©*CP 
U^XD- • *ny*XttXhy7« *n«y*££T 

fe, )Bf*Tt*^7--T*-s;^yhSWRi:LTtt« 
£5ftv\ |pb<{f, cpu©/<7*- w;**ffiirp 
*«»IH*ME»JpLfc^i:C5T?**. MAff, ft© 

froTv^*iiB-e*-3Tt, aiacpuoy^^-vyx 

*<ST?^, ;<7- • y vm&fo±2*1t 

\i\ 

[0025] *58w©BWtt, x-^fflaofpa^s^ 

7n-t<y-9- (CPU) OftffH»ft*atfiTeL<a: 

ffit^^s c i: E«fc o rmnijzmsitzw- • 

i/XxA^SI^-rS Z. t E*5o 
[0 0 2 6] *SMBOH4*Bfttt, ^7- • V^-v/' 

Loo, CPUOftff«tt»*fiTXtt^ffih««* 
CfctfTt*, «nfctll8ffla^XrA*^tSCfc 
E«3„ 
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[0027] xmvmzmte, c pvnmm 
coo2 8] xmmvmzmtt, mm-h &v 

7;l/-#-FX«^lwl/-#-F) Zftl-zmWtft. 

Litm (09*f£ffi<DPc) tnmT-mm^-o 
fc^Tfc, »fflft*-f5y?TCPU0»fmaft*« io 

[00 2 9] 

1 i ana •• *mn, ±mmzmir%ztirzt> 
Y<omm- k*j*oc put, 

(b) lU±OA3HHI2:. (c)MEC PUtt&EMiZHI 
Sfc0fflTfllffl**fc«><a*Xi:, (d) ffioSffiLfcai 20 

-ht, (e) fflE^;*±©/tt •*-f***ti#-r* 
tf-f^l/ttW^ai:, (f)WE»fll#-h 

{SSLT, WEC P UOftft*- F*«JH-*ftai>o« 
(g) WER»Mi6^SjW«t-FT* 

*ii««eLft!:i:fcflii;Ti(iBcpu*mi*-Kc 

t. (h) WE^Jg¥gWffiht--KT**«B*»J6 
LfeC fcEfcCTMIBC P UO»ff*^fcffjhS*« 30 

fc»0CPU»fflfth*gU:, fc^trc 
[0 0 3 0] Jg l ©ilffit«51f«Ma^^rA(Ci5^ 

t, ;u • tw;i/8wjm «*wjgm sow 
«*fcf»ao^7- • > f l s 

I (PM_LSI) 5 OtV^-5 l^yT'LS IK.koT 

C ?\}=f-v?<DiftO®mVV S T P C L K 
tlTfeiK CPU»fW±#att, MxffCP 
U^©A*^n 7 ^«»ff t-5A-F^x7 40 
«BfiOfn-y^(WIPllS6 0) T»«^TfeJ:v\ Sfc, 
C PU©|5Bt- Ktt S T P C L K#%ffl%ffl.W]mT 
fc* rxu-'tuyfi , fifth*- KttlWI^ny* 

[003 1] ME3ft#- F fctt, «*tf*U 771/ • # 
— F-^vlWl/- #—F 

[0032] wie«®W)t#aa, a**- ft*, is 
misV7)m&wtrt7i/)\<m<DT-* • *-fk« 

ST6nfcJl?-F.7FUX (fiS|^^>U7;KE^(Dr 50 
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-* -tf-FEtt, 3F8h#ifi (C0M1) , 2F8 
h#Jfi (COM2) , 3 E 8 h#fi (COM3) , 2E 
8h#fi (COM4) <D5*><D^?tlfrl-ommtfi 

tt3BCh#Jfi (LPT1) . 3 7 8h#tS(LPT 
2), 2 7 8 h#ifi (LPT3) OSSOVvfftJiMO 

xttfflw«aT6nTi>*. ) t7^-fe^t«/u • 

* ;W 21 l 0ffi£i$IBfil±»a- Lftfr oftck fc£ 
[0 0 3 3] WE««WS¥«tt, S5«t-FT 

■p, »> y 7;Hiasxtt^5 wi/t^ommiofis 

0J» • ttHl/f ^#14 I /0#- F 3 F 9 h#fi7123 
FFh#ti (C0M1) , 2F$h#ti71S2FFh# 
HHC0M2) , 3E9h#ti7b53EFh#ti (CO 
M3) , 2F9h#tt71£2EFh#Jfi (COM4) O 

»-ttlKU^^fi3BDh#«!7!il3BFh»ie (L 
PT 1), 3 7 9 h#*7123 7Fh#« (LPT 
2). 2 7 9 h#«7il2 7Fh#% (LPT 3) <D^ 

[0 0 3 4] Sfc, tWBtt»MSg#«tt, 811**- FT 

FfcMST&ftfetf-F • 7KUX (ffi|*tf 3 F 8 h# 
ifi(COMl), 2 F 8 h #i& (COM2) , 3E8h 
m (COM3) , 2E8h#fi (COM4) O^-ftl 
*\ *5l^tt3BCh#Jfi (LPT1) , 3 7 8 h#ffi 

(LPT2), 2 7 8h#ti (LPT 3) Olr^"ftl*») 
£7*-feXt3/U • *M*;l/tf«£L.fc<: fcfcjglSFL 

r> iiir ; e-F-pfest^^-r§ < j;5tcUTfc £ ti\ 
[o o 3 5] tit. mmmmmit. »±^-ft 

T% WES/ 'J 7;HEa!Xtt^7 W^oMSPM©^ 
XttlW»*ff r>tc*b<D*7s • *Y*/kW»4L,fcCfcfc 

<kt\ >"j 7;Wia6oft»<Diwii • vmisvzzit i / 

0*-F3F9h#*71S3FFh#ifi (C0M1) . 
2F9h#*7iS2FFh#ii (COM2) , 3E9h 
#67153 EFh»fi (COM3) , 2F9h#fi7iS 
2EFh#tt(COM4) Ot^-fn^fcfJST^n, S 
*y Wl/fiiMOfcfeOW • Kttl/^Xjr « 3 B D 
h#lti7iS3BFh#ffl (LPT 1) , 3 7 9 h#«fi7i 
S3 7Fh#% (LPT 2) , 2 7 9 hS«S7i52 7F 
hm (LPT 3) <D^1*n*HcfJST5»nT^S© 
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Co o 3 6] mzomm: sfc, *m<DW2mm 

fit, (a) a»t-K, a**-KJ:9fcSJW*tfffi^ 
F, Kff*^Kff±«-e-feff jtt- K©£» 
ftt-Kt&oCPUfc, (b) ltt±©H2MH*:, 

(c) Knac p u tmmm®mi:<D®Tmtzrc&(D 

(d) flfiO»4Lfc«»k«l!a»lcSS«LfLor 

-mmtt'ftorctbvmx- f t, (e)Mtacpu© 

vjimmmt, ( g ) tMfi#-F£7*-trx-r io 
12 c p u«wt*- Kxi4ff±t- Ko^rntT't- 

St, (h) MECPU*M*-Kfc*8fc*©MM« 
**WBCPUfc3*8fca©ffl<HB£¥ai:. (0 ftJIE 

c pu^itt- F*K-r«fc«>©c p mim±m 

fc, (j) «HECPUt-*#9KJ:«^*tt«atfW 

mzuzwmmmt, z%tszt%mttm 20 

[0 0 3 7] »2 0«iiiK«*1WBffla^Tixfc:*v^ 
I (PM_LSI) 5 0fcV»5 1^7*LS ICJcoT 

fl9f^^ftu9»-«Mmi9tt, ma 

C P Uf'V/C^We/ S T P C L K #"KX1lt 
tlX fe <fc V\ * fc, CPU ±?gM4, MA tf C P 
U^©A#*ny**aWrTtSM-F*x7 (flfttf 
«BO^ny^lWlp@K6 0) T*2boTt>&\,\ tit. 30 
C P U©ffl5*e- Htt S T P C L K #%H^|g»$€T 
£8 l"xn--*ny*j , ffiL*-Kf4»ft*ny* 

[0 0 3 8] MieCPU^^?a©^U-v'3> 
«, M^tf A PM Kv^/W^^i-^fiDftSffTIJ* 
fci^V7F*x7«ft^ffilc,}:oTfe*i 

7t«fc5o 

[0 0 3 9] WBPWWlP^ao^l^S/a A 
PMK^/W, X*5?:i-5©»5fTW*fc*»ft* 40 

fc«#8 U&JlttWfcttAPM BI0S*3-;l/T 

[0 0 4 0] WBMjR- F tit, 0U*.tf i/V 7)1 • # 
-F^^wi/ • h%H©c: tr-fe^o 

[oo4i] tteKttn^jsu:, 1$*- ft-?, m 

Ef U 7Jl«2JXtt><5 b;H6M©r-* • #-F£*J 50 
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3T5ftfc#-h • 7 FbX CMX.UT3 F 8 h#i& (C 
0M1), 2F8h*ffi (COM2) , 3E8h#iffi 
(COM3) , 2E8h#& (COM4) ©V>1"tlA\ 
*8W43BCh*fi (LPT l) , 3 7 8 h#«S(L 
PT2), 2 7 8 h#fi (LPT3) ©VfftaO £7 

[0 0 4 2] $fc» WEK«W3t¥«tt, FT 
T, ME* U 7;H3SXti/<5 Wl4^©MIM©lt£ 
XttHHMtff5fc»flVtt • tf^M<3f2©3T®$IB 

;l4BB©fca©MM • I /0#- F 3 F 

9h#Jti7b£3FFh#i& (C0M1) , 2F9h#ifi 
7152FFh#Jti (COM2) , 3E9h#%7!iS3E 
Fh#«(C0M3). 2F9h#ift75S2EFhS«fi 
(COM4) Q^ttlMcWmTZtU Sfc, 'lyUfr 
mmtDTctbmm • *0Bl/S>a*li 3 B D h*fi7553 
BFhS%(LPTl), 3 7 9 hSJti7bS37FhS 
%(LPT2), 2 7 9 h#ffl7bS2 7Fh#* (LP 
T3) ©V^ttfrKilSTSnT^S©?, ME><*- 

*M*;l/«aj#S{icft5£*ti'\©7*-feX • *4>r 
[0 0 4 3] f/fc, ttEttttWJ^Stt. »*e-KT 

MB^ur/Masxtt^^iz/MBatoT*-* • *- 

FEM3T&tlfc#-F • 7FL-X 3 F 8 h# 

JS(COMl), 2 F 8 h (COM2) , 3E8h 
m (COM3) , 2E8h#% (COM4) ©<,vfft 
*\ 368W±3BCh#ifi (LPT 1) , 3 7 8 h#« 

(LPT2), 2 7 8h#Sfi (LPT 3) ©Vvfftfr) 

T, flints- K£8itLTl*f^-K££8^tg;&i£ 
[0 0 4 4] Sfc, KHEKiPrOS^aH:, ff±t-KT 

B*»S-r«J:5KL.Tfe«J:v\ S/'J7;HaS©ft»© 
MM • Vm\sVxm I /03j<- h 3 F 9 h#«fi7bS3 
FFh#«(C0Ml), 2F9h#tt7iS2FFh# 
*(C0M2), 3E9h#^7b53EFh#* (CO 
M3) , 2F9h#^71jM2EFh#« (COM4) © 
VvfftiWcMsilT&tU tit. ^ly)imk<Olttb<om 
M'ttUIU^^tt3BDh#%7!lS3BFh#* (L 
PT 1), 3 7 9 h#«Jb53 7 Fh#«fi (LPT 
2), 2 7 9 h#iti7iS2 7Fh#Sfi (LPT 3) ©^ 

rn^tcsij^T^nTv^©?, wie/u -^^^ 
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[o o 4 5] *fc, mmmnfemwm*:- f^c 
w»*mLT»zmm. tame put-* mm 
ecpu©7y vmrnmLTcctKitmLT, to 

[o o 4 6] *fc, NEKineiatfffjt^F^o 

e»ww»¥ai4, *MEcpuiw#±?a*ffiiMfcs 

[0 0 4 7] S fc, IJKttiPPJS^atfttl^F^O 
»*»±UT^*JBHU4, MIECPU^*#atfM 

<fc<,\, 

[0 0 4 8] Sfc, WE«»PJ£#a*«ff± i e-K'\0 
»«t±UTV^ffllBtt, MECPUt^fStfM 
ECPU©7-fF;I/ttfl»l*tfJLTfc, KtEffVMfp^ 

a«, use p nmw^mmmtt^r^^ *> t 

[00 4 9] 

[ftffl] afi#- F («9Atf S/U 7/1/ • F U 
;l/-*-F) *^tTff5«O«»i:<0r-*lKaS{4, 
-melt, l : T'-JfiaofcfcOIWIMI (0J*(ftf- 
U-h I RQU'Ok F I FO&if) *?»RjgUft 
>)af§#-F©W£S«g*3 , 
2 : &B(fcT-*©5fc*fT3 Rr-*igg7x- 

xj , 3 : T-wmmzmm maa i rqi^ 

7MS7x-Xj , fcv^3o©7x-XTlllJS;*ti 

*r-**a»a < fflar*ft*K c p uzywnz 

tf»7ffllO*7i-XTtt, C P U£D7*rw er-f 
[0 0 5 0] #8i«©!g 1 OflBiBK *nar, a»t- F 

^-trxtfjg i mmmxm^Lnt^r^ itm 
pvmmz-Yicmmzctmmz, zom 

•ZtlT^ZmmK. C P Utf 7>f F;Hfl» («*tfHfS 
frMtfaotta) T?«*cfcfl««lfflsn*i:, 8MMPJ8P 
?att««S£#a*JglMbU c p u<i**a>ic|fli 

t-Ffca&ta, fcv^itfKftoT^*. x-^e 

aofefcor-* • tf- F^\©7*-fextffl l O0rtnf 
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fcOlHTr-*lE3aj*fiT>T386f , C P U*7;I4WI 

fttf, C P U©/<7*-vyX*afiffiTS-&"0<7- 

KIBM PC/ATSftll ("PC/AT"fi#I BM 
tt©K«) Ttt, '>>J7;HSai©fc«>OT-*-5!?-F 
ttI/0#-F3F8h#Jfi (Xtt2F8h#fi, 3E 

8h#%, 2 e 8 h#*ov>rnw WBDSTsn, 

S/c, /<5 UAtia&toltlbtDT-* ■ *- Mi I /0# 
-F3BCh*ft, 3 7 8 h#«, 2 7 8 hUO^f 

[0 0 5 1] *%0^O^ 1 ©ffillffiK.fcnfcf, ®5* 

4*»ofcCfc«ClS»LT, CPU*ff±t-KCa»« 
■fr5J:5fcftoTVS. *fc, ®2 0ffl!)ffifcj;nif, IP 

Lfca^fcC fcfcjflSFLT, C P uaHftkt- Ftl» 

a tmmtiz mmmit c p um&tz 
mzm<t u c p u tta-f Ffca^t 

,*«T5o Uctfot, ilOffilBa, *«fcr-*!Ea 
*WbT> R^KCPU*fi-S±lf*{tnif*54 

v\ fcv^^EttftK *mi<D&gmic£tiii. cp 

5>*yF»**l&±T**fcV>5RT**. HKIBM 
PC/ATS«aTtt, 5"J7;Hsaofe»OWIKI 
XttttBOttlWimfc LT I /0#- h 3 F 9 h#*7^ 
53FFS%, 2F9h#*71M2FFh#a 3E9 
h#«7i53EFh#%, 2 F 9 h#*7}M2 E F h# 

s6©»ffiXfittagO^H«l«mt LT I /0#- F 3 B 
Dh#iS71l3BFh#i& 3 7 9h#«7^S3 7Fh 
m, 279h#*7iS2 7Fh#«!OV^'fnA^fID 

STStiT^so-e, • ^^ymtfj^attswi!! 

[0 0 5 2] Sfc, *%^CD^ 1 ©flWCkftff, »5* 
t-FTtfcW, f-^WciiOf-^ • b 
^<D7t-kXm!£Lrc<l£KftmLT, CPU^at 
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ff^t, mMmmmm^mmmitu c 

XT-mmm^u c p u^ymnt^im^ 

Lxymmt^xo^-^x^. HE I BM P 
c/a imm\t, w Tm&wzmT-* • # 

-HiI/0#-h3F8h#% (Xfi2F8h#%, 
3 E 8 h#tf&, 2 E 8 h#ifc©l>-f ttfr) tf*j>)3TP> 

n, tit, >i7\s)i>m&<Drz!t<DT—!? • m± i / 

0^-h3BCh#Jti (X{i3 7 8 hS«fi, 2 7 8 h# 

[0 0 5 3] Sfc, *58fiO*10flIiB»i:«J:ntf, ffik 

CPU*Wlt-KKlStJ-&*J:5KftoTV^*. * 
fz, %2<D9mK£tlli, ffctt- FTEfcwr, r- 

uftffff±^a«HSft<k u c p u umwrizwrnz 

tLtzt^oCtlt, «JHWE7i-XK«XU t- 
*<^0lJB##mj ft* r-*|g8 

njfcttc p uttanire- KT-p7;i4»«u*Jtn{f*p. 
$K wm^njo *«wo*«iiiK±ntf, c p 

UOffiht- hTTr-*IEa©Htttf ^* ft* 

HTMJSlcLTW&fcv^RT**. HE IBM 
P C / A TS1WW4, ^ V 
tttt»0*»WJri: LT I /0#- h 3 F 9 h#«S7!,S 
3FF#iffi, 2F9h#«fi7iS2FFh#iti, 3E9h 
#«fi7iS3EFh#tfi, 2F9h#«575S2EFhS% 

mmmmmmimt lx i /o#- h 3 b d 

h#Jffi7!;S3BFh#ift, 3 7 9 h#«S71S3 7 F h# 
«!. 2 7 9 hfWS2 7 F h#ttOlvf ftfrtfil!) 3 

[0054] Bt«fc*»Htt, ( i ) ymmm. 
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x-X*«*i:v>5£i:, (2) MB$£7x-X&ri 
»7ffla7i-XTttC PU©^7*-v>^fiT«»Rr 
Arc**, ^3j£E*BLT*<*ftfcfc<QT**„ t 

a*^ M&8£7x-x&tm7iag7x-X"cfc* 
mttctmmz&nc&ox^Zo tit, 

MTfi, #jt*©CPU£t5tte-K$-CMU Wttc 

SOTfcSo *£flltt, >tX-1M*;l/J|M&T?CPU© 
fi}H*l*fl:*Hr>TV* fc few* J: 5. 
[0 0 5 5] LfctfoT, **BfcJ:fttf, ffi<DaSL 

rem wumvpo trnxT-mmzn^x 

[0 0 5 6] *lfflB<0«5tfflOBW, mWNAtt, 
^t«*5MO*»«!^»ft-r*BaiSE*r3< «fc OH 

[0 0 5 7] 

[0 0 5 81 A. ^-y^-3>l ^-» (PC) 1 

El i fcti. *awoiatK««n*/<-y-f ;i/ • 3>e 

a-* (PC) 1 0 0©M-K9x7*rt*jStT^ 
[00 5 9] • 3>hu-7T*$5CPU 1 1 

«\ ^u-f^yy-^rA (os) owarr?, 
#ffl7D^A^HtTf5J;5t*oTi/^o CPUl 
I*>e.fftf57a>fe«y9- • /Ui zti, '/U 
l 6&tf^ri»-/U2 2i:v>'5 2HllO^^*^L 
T, #Ji22ittg («B£) fcjMSLTV^*. ililT, CP 
Ul Hi, H8fc^Lfcfe©fc»H-#MiT?*»>, «jt 
tf*Intel a^rpjRfS"P e n t i um/ 1 x x 
MHz"TJ:V\ #;W12, 16, Rtf2 2 
It. ZtxZft, r-^'/^X, 7FL/X-/U, ayh 

•^16tt, y77W"y^X*ifOWigOJBia«BI* 

mmtzrzvxD, wmtmcwttwzttio a 

-i3)l -/W16 OHWtt, * I n t e 1 ttjWMW* 
P C I (peripheral Conponent Interconnect) t*\ZX 
%5o Sfc, ->Xxi»-^X2 2ti, F DD%E<DttM 

®m%mmmimtzrzib<D>KX'$>t). *<o- 

mii. I S A (Industry Standard Architecture) i*7> 
[0 0 6 0] yulzyy tv-iifr • /U 1 
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6 tit, 7U y 5>@fS (*X h-P C I 7'J vV) 1 4 

y-fv • i s'wrtttwtmmtzrz 

tb<D*ZV • uyhu-' 7t, ifi/Ul 2, I6lffl©jl 
*otv>* 0 i 5H, cpuii*»»f 

A*H) *D-KLfcO, CPU1 ltfftHSMfcLT 
ffl^ft*)1-*ftft<0»*ii*Bni*^tU (RAM) 7 
**o > • 1 5(c(4, *»«*tt«flWMBfp 10 
A^Hft^tSy^RAM (DRAM) tfffl^S 
ft, «*tf 8MBg*©8«tfS/Xri» 1 

isnso #js#*ii ^« 

+fr>i (TLevel 2 (L 2) 

fctvs) cpu i i©ms>$S£^>- * 

ttTVS= L2-^-r>al 314, D R A Mi *) fcift 
$7*-trX(5rti*7,*7V7*RAM (SRAM) T« 
fiSten, *©g»40IR(f 2 5 6 K BgflTCfcS. 
[0 0 6 1] n-*;l/ • >tt 1 6K{±, ert«n>h 20 

n-7i 70*3*, it««a;a*iifws#2ft5js 

ja«88^S««ti«c kTr* • aybu-y 1 714, C 

pui iA*eofiai^«^iii(cffl9r«^»(Diia3 

yr-n-?T*D, fflaLfc»BflM8*HiS^7 7r 
(VRAM) 1 8lC~B.WZ&tSttt>lC, VRAMl 
8 5lP6aSBflHB*lll#tfJ LT«^#Si: LTO«ft«* 
T-TX7W (LCD) 19fca*r*J:5KftoT^ 

So 

[0 0 6 2] 6^>XriwU2 2 

£f4, 7>J yiW (P C I - I S A7U y >0 2 OK 30 

«, 7"n 
9v^1h ■ >fy*-;W • (P i T) 
m&tKiT^Zo CUV, DMA (Direct Menory Ac 
cess) ayhv-^tlt, CPU1 lOftfiEftLK*-!' 

y • * *y i 5 tuatss (m*(^f d d 2 7 : m) 

t (omT-zmZfttrt* fcfeoiaa >r-n-7 
T**o *fc, MDii*:iybn-7i:tt, 
*^OM-H7x7fJ*)E* (IRQ) ZMVLT, C 
PUI lfca»*SJ:3K:*oT^«. Sfc, PITt 40 

a, «fflBo#>CT^*5/xri» 1 0 orto»»E« 

t&T*fci&0«HK***. P I T©8TS*Wv<I# 
(4, M*f£ 5 5ms e cMPBTOS/B I OS (SB$) 
(C-#**Jl»!WSiJt>i£#, 15. 2 ji s e cffflffiTD- 

[0 0 6 3] 7'J>y^@K2 0{4, 
Bt LTOa— K • T-iTs'J • (HDD) 2 1 

m®tzrztb<Djyz-yx-z m*.ii i de^v 50 
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#-7x-X 0 IDE (Integrated Drive Electronic 
So IDE(4, ##, I SA^KHDD*i«jrr*ft 

[0 0 6 4] *t>, _rjfiLfc2t>07yy$>@ill 4S 
tf2 0tt, PC I-flRj&JftTSD, -SSfCii#-£Df- 

flit, 3K I n t e 1 Wlt5"T r i t 0 n"T* 
5o 

[006 5] ->XfA -AX2 2Ktt, I/Oayfn 
-v23, 7nry£-'7 9 *** ■ 3^hn-7 (FD 
C) 2 6, *-^-K/v7X-3^hD-7 (KM 
C) 28, 1, ROM3 

4, ;W-7*-^>HSI 5 0*2©, JtRW 

[0066] i/on>ha-72 3(i, >"J7;l/-# 
-h2 4*/<5U;l/-#-h2 5*HO»©#-h*/r 
LTtT5r-*Alli7J*fW»f5/fc*0||23>bn- 
7T*So 2 4* 2 5*£oaflW-Mi, fflO&frL 

fc«B («*tf«iopc) fcwiwfca«-r*fc«>03 

****flM.T^«. I/03>r-n-7 2 3(4, S/'J 

7;Keasstf^7u;HEas j fn^no/-cJ&©r-^ • u 
nsi/^x^fctt, ^wens^roi/otf-r- • 7K 

&©-0tJ(4RS-2 3 2CT*v, /<?U;l/-#-r-© 

^o-m-tryhD-^x?*s 0 

[0 0 6 7] F D C 2 6 {4, 7ny£- • tV** • K 
5^7 (FDD) Z7*BIMi!llP1-*feJi>OWffl3>h 
n— 77**0 

[0 0 6 8] KMC 2 8(4, F 2 9 £> ©Aft 

v f y v ^x*, v^x 3 0 k zzmmmmmt 

4fc»O3yhn-57»0» 2 9 ^3 0frP.©A2rtS 
%0 SOS*fC*StLrc7*-v>y Hc«|LT/« 

2 2±C2fc9W-rj:5K:*oTVS. 

[0 0 6 9] t-f^t-3VhD- 53 H4, tJtffll 
^0Affl**fflat*fc»0»ia3>hn— 77»8. 
t-rw*-3>ha-73 10100«))6{4, PIT 

M*ff4, MA{i*7>73 2 7*«*n, Xlf-*3 3fr 

st^aift^nso 

[0 0 7 0] ROM 3 4(4, 8fifiB#fc»t&#r-*tf 

*fi^tttiii"r*fci6K:fflv^n*. ROMtf$«-f 

*3-Hfctt, ->XfAl 0 0©tei6^fT9T7,b • 
fufyh (POST) -Wil0 0fiO#A- 
K7x70Aaift*Ji#-r5feii)07a^A (B I O 

S) tfS$ft*o 

[0 0 7 1] %jgfg (OSC) 4 0(4, CPU1 1*2 
©* 3 *lfflKftS©^-y 7(C» LXm tu 7 
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KW*fe»0«fflT?JB*„ 445, CPU1 lttt, *D 
7 ?fflt@» 6 0 Cm) *i\LT>;uy tmffxii 

[0 0 7 2] ^7--V^-i/*^^hLS I (PM_L 
SI) 5 0tt, CPU 1 1©^7-- V*-v^>Mj 

f^ff«fcii3i-rsfci6tis^p,n/ciifflLs its 

So <k D-*;l/ • AX 1 6±<D»ftrtg 

( r/U-X5*-7j ttV^) LT, f?r£© 
*^5>y-CS|iiMI*fSTPCLK# (WiE) £CPU 
1 1 Kffl7Jt S<fc3£4^Tl>So PM_L S I 5 0 

?mmtzcttfT<$z> 0 mis 19-^50^ * 
aw**ar s t a ft o T*^W4&t i**ft* # , * 

[0 0 7 3] *nv*MfP@iS6 0l4, OS C 4 0^5 

cpui itmzti*}j]*uy9%mgmtzii 

CPUl lttlim«5STPCLK#*A*rr«z:i:ic 

«kt>T, ^7l lrt<DtM6a^>yhCDii^*g|5^«|C 

T, *ny^W|pia»6 0H:, PLL0K1 1 a^©A 
**ny*£tt*»|fl,T, C P U 1 1 
■tfSfti&OfcOT'a&So **JIWO^ny^ttli@B6 
0 f4, A P M B IOSfciraTSlMbSft*. 
[0 0 7 4] ft*, 8fiEfflR*ftT^*»if0P Cf4, 

mm 1 1 Tis 4 o \cm?u v >? tm%^~ F7 

x7«Ma»*«AT^*. 35ft, PCfcfllfiSc-rSfti* 
fctt, 0 1 fc*LftfittUi:fc*< <D*«@R5tf&BT 

■is we, mmw^imbx^ 

So 

[0 0 7 51 B. PC 1 0 0tOV7 1.fr. -rTMfig 

HZfctt, «WH«MWIlc««ti*PC 1 0 0±-W*ff 
[0 0 7 6] BIOS! 

ST»©77F7x7{4, BIOS (Basic Input/Outp 
ut System : S*Atttfj5'*Ti0 T&So BIOS 
14, fXrAl 0 0*O#/n-K«7i7 (er*-n> 
l 7^*-^-K2 9, HDD 2 1 , FDC2 
6 42) ?:»-rSft46©8*il^^*ftft7 , o^ 

i/XTL*7?V>r-i/a > : ftSE) *»6oa-;l/*« 
ttT, *Ko/%-Hfrx7»ft*ff5J:5K:4t>T^ 
So iKDflS, BIOS tt, ^XrA 1 0 0 tfjgfjLftlS 
KgfrfST-F •Xh77^-^-f^, /U16 

/2 2±{c%4Lftfjf)ji*%saa-rsfti6©;i/-^> 

fc#A/tVSo 443, *»HlC«*/<7- • v*-i>* 
^HMUc43V>T*KCC PU 1 1 *-y7*>v-F7x 
7jf{ftSfti6®APM BIOS (M$) fcCOlt 
#£TSo 
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[0 0 7 71 OS (t<k=±^JL^Z±M ■: 
0S«, ->XrAl 0 0<DM-H7x7R0 : y7h7x 
7*tt^»K»I-r*ft«><D»*V7b7x7T»i5«. 

tf , OS/2 (" 0 S / 2 "14* I B Mtt©M0 
^Windows ("Wi ndows"f4*Mi c r o 
s o f tttOffilO tfCtltBfStS. OStt, HDD 
2 1 &2©K«8WC#Hft**77-0U*f StSft* 
<0 r77-<)l--?Z-i?vl , CPUl l®*X^Hfr 

42*SA/TV5„ $ft, 7Y>K7«^JpV7 

mmmwvTM la-* • *y*-7x-xj 

(~>XtA • n-;U£->XrA • nvy F) fcSA/P^ 
So A-K7x7aWMV7h7x705^ 

<p6iato*ti5*-i'7 , o w-rx- K7-o<j tos 
o-^-psstffig^nft^o r/wx- K7>r^o- 

W4, LCDl 94£ag^*M&r*ft»©7VX 
7W • K^lWfcSo $ft, A PM BI0S£3 
-;WSAPMK7^< (WJS) feCOjft^ftfSo 
[0 0 7 8] AP f7^J»->^-yp^A) 
l_L»±ffijlf4, APT&So 7-7n, r-*^- 

S„ &APf4, a— ffOjftSfcrtJCT, HDD 2 1 -"PF 

DD2 7%Evmmmmfr<b*jy-^j 1 sc 

*fin-F**i*. 448, A PM (ffifi) K»JfiLfcA 
Pf4, APMK5^Ki#ta»r*3klCJ:t>T, 
/<7--v*-^>Hftff*fT5BK, APMF5Y 

T*So 

[0 0 7 9] 443, H2fc^fJ;d4^y7b7x7© 

[0 0 8 0] C. /W--7^-> , )OH,SIflIi 
EI3fc{4, /^-.y*->/7>MSI (PM_LS 

i) 5 o<D\Hm*mmbT^z> 0 mis 1^7750 

tt, **WWlcff* C P U©^7- • v^-i?^ y m 

ftmmmmtzrcib^ */xtl 1 0 ommt 
nrv>So 

[0 0 8 1] H3fc3*1\fc3K:, PM_LSI50f4, 
• ^ 9mm 5 0 a t, ««8WS«5 5 0 b t. 
m%£M50c£l£$^ tft, 

•/U*t-*t*fcfctlC, CPUl lKftLTfWW 
fi€STPCLK# (STPCLK#(47a-b>yU-.^ 
7> 1 2 ipOftMg?® 1 0 : m) *mt%£ 5 £4 
oTI/^So 

[0 0 8 2] C-l. ;U-^^»M.sn. : m 
X • 1M ^;l/^{f}» 5 0 a f4, a-*;l/ • ^X±©/U 
•*>f^;l/*t-* (^X-X7-7) LT, %m<Dl 
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fc, W*o««WS»5 0bfc:*OB*att , r««J:aK 
[0 0 8 3] 6tfPC I/tt4>9& 

Crftb"B3V>H3MH» ©IBTU-FXtttf^-fF 

t«fflUT*<. 10 
[00 8 4] U-F-^*;l/: 

(1) H4fc*t«fc5fc:, U-K'tJ--r^;l/0«ffl0P 
C I *ny* -lM*rt/©JHIHH\ 7FU*/r-* • 
^7tt7KU^-7x-XK*»), ^x~>x-*«, 7 
*«fti:«I/0*-h •TFl/^tiatfflLWtT 
V^«. C/BE# (3 : 0) ■ 7x- 

fc**tftfc£fll"0 0 1 0"b*ajajL»J-T^«, * 
ft, -<xs/x-*{i, ^x-i^*;l/08ltt*8*t4 

FRAME #*7*TW 7 (t4fc5n-#!B) 20 
KI/CW6. 

(2) #<opc i ju?> '^-r^/UT, -rxs/x-* 

FRAME #*f>7*7V7 (tftbS/vrtHB 
fcRt. Sfc, -Txi/x-^i, aaffUTY (Re a 
dy) tt$£4*i, I RDY #%79t47 Cf4fc 
«n-««D let*. 

(3) #1^7, 7FUX/r-*-^Xttr-**«5£ 
7x-X(CA5 0 £ft, C/BE# (3 : 0) (i, /V 
h • -f*-7;l/ • 7x-XKA9> -<x$/x-*tt, i 

/owjxwomm*)'^ vmmt>u y ■ 4 30 

*-7Vl/**3ftt}U**J*. 4fc, >Vh '-r*-77U 
ffltt7^-tXftfc*5 I /0#- h • 7 Fb/UCkoT 
ft£5o I/0#-F •TKl/^fVb '-f**-7;I/ 
ffifcOM«**Lftr-7;l/ (HW) *3U Kjj*l/Cfc 



[0 0 8 5] 



l/0#-l«-7KH 




3F8h 


1 1 1 Ob 


3 F 9k 


110 1b 


3 F Ah 


10 11b 


3 F Bk 


0 11 1b 


3FCn 


1 1 1 Ob 


3FDk 


110 1b 


3 F Eb 


10 11b 


3BCb 


1 1 1 Ob 


3 B Dk 


110 1b 


3 B Eb 


10 1H 



[0 0 8 6] (4) *-y»yhtt, m£ftfeI/0# 50 
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-h-TVuzmx, g^7^-bx5fe-essct% 

fflktZt, DEVSEL#*7*r-r7 (t4fe£n 
-«» KLTlSaPt*o 

(5) ^7, *-y>»Hi, BBffWV (Read 
y)«ttE4*k, TRDY#£7*r-f7 (t4fe« 
n-ttffi) let*. 7FbX/r-*-/U 

i!r£©I/0#-F •7FUXOr-**7Fl/^/r 
•MX±lc3&fflU(&»*. 

(6) *Otl, I RDY #RtfTRDY#)bV >79t 

tf-r^/wwrr*. ecu- k 

CPU 11 (±!>JWW9lCttBIOS) fc49ftto 
r>T3T^K««ff*^U»3?H»l 4tf fVx^x 

-*j fc49, Sft, *V7;Me^tf^7U;MK*e- 
n^n©ftJ6©r-^ • i/?x**tM/KMi/?;i* 

*»aWfcfl*.Tt^* i /o 3 y y n— 7 2 3 # r* - 
y«yH £44. 
[0 0 8 7] vJY til: 

(1) H5t^t±5K» vJY'iMZiVoyKBKD? 
C I $uy$ • VJt)l<Dmmt. • 
^Xlt7YUX • 7x-XCfc^ -fxi/x-*!*, 7 
*-feX5fcfc44 I /0#- F • 7 Kl/X«itfiUlttT 
V^4. $fts C/BE# (3 : 0) tt3VVF-7x- 
XIC&!), >fx^x-#li, -IM^I/Tf^C 
fc*wtfca&ldrooi r'bfc&tHUftttT^S. $ 
ft, ^x$/x-*|±, ^^•■9--r*/KDH»*IH«t* 

FRAME #£7*7^ 7 (tftto^n-UW) 
KLTV4 0 

(2) $©P C I ^D-y • -Yxi/x-* 
{iFRAME#*i , y7^T-c7 Of 4fr-&/vrtfJg) 
KRt. Sft, -fxi/x-^fi, ga^Urw (Re a 
dy)«$lc4*£, I RDY#£7*t^7 (tftto 
*n-«J6) fct*. 

(3) 7FU*/r-* • /ttttr-* • 7x 
-X£A!K -fxso:-*liftgUfcl/0#-F «7 
FUX0r-**£tfJUfctt4. $ft, C/BE# 

(3 : 0) «, tU Y • <<*-7)l • 7x-XKA5, 
-fx->x-^{±, I /o Ui?X**©»*a»^tY YtiL 

wmr>uY "(*-7>immLmfZo 4*, 

F • -T^-7;Ufiia7^-tX5fei:45 I /OjH- F 

(4) *-yyHi, aSffi«nfcI/0*-F-7Fl/ 
X**T, g^7^-b^5fe-p*«ci:%BjitSt, 
DEVSEL#^7^rf 7 (t4b5n-tt!D 
TfS«FtS 0 

(5) J^T, ^-y-yhti, aB^Ur-f (Read 
y)««t4*4:, T RD Y #*7*r*7 (t4fe$ 
D-ttfflO fct«. Sft, ^-y-vFtt, 7FbX/r 
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©I/0#-l» •7KVXt»tj&ty 0 
(6) *©& I RDY#Rt/TRDY#*V^7^r 

IB, CPUl 1 UOjWWSKttBIOS) K40ft*3 
■3T3V>K*5fifff4^U«yS;@Bl 4tf IV-$/x 

*«aWK«*TV>*I/03>hn-5 2 3*» r*- 

[0 0 8 8] H4StfH5fc3VrJ:$fc, D-*;l/.M 
*16ffPCI><X©*S, 3 2\><yhm<D7Vls*/ 
T-9 • rtZ&Rt, 3>hn-;l/-^x®^^0~3 
e-vhOC/BE (3V>H/;«.Y*-M) #, 
FRAME*, IRDY (>f-$/x-2 • br-c) #, 
TRDY (*-7*>y h • l/f-<) #, StfDEVSEL 

Oali, Cft5£ffl*«£tt*X5»-7 , LT*itf{f, ffi 
l©I/0#-b • 7KUX'\©7:7-feX--9v|'*;!/£ 
*tBT*Ci:#T**i:^5IR-C**. (fiUPCI 

ttiX^io ) 

[00 8 9] *^aiffllTf 5, #£© I /0#- h • 7 
FU*©-W«\ 1 : 5"J7/H38©r-* • 
fttf, 2 :^'J7;HgiX©Mi|lU^^&r;«ffil/v ! X 
*©£4fcfflST5ftfcI/0#-b-?**. IBM 
PC/A TS3MTW\ ~>'J 7/l/g3©T-* • h 
Ktt3F8h#Jfi (Xtt2F8h*6, 3 E 8 h#i&, 

2E8h#fs©v^nw *<om/mwj** 

Ett3 F 9 h#%~3 F F hS«& (Xtt2 F 9 h#i&P, 
52FFh#ifi, 3E9h#ifi71S3EFh#Jfl, 2F 
9hSWS2EFh#lfi©V^-fnA0 tf, WPftfiJ 
STSftT^*, *fc, flS©Wtt, 1 :^vlwMgg© 
r-2 • #-K Rtf, 2 :/<5U;MB3©MIPU$;x 

*aif««us;x*©#'<ft«isT6nfc i /o#-h 

T$S„ IBM PC/ATSWlTtt, ^7U;MEaS 
©t*-* -*-hEa:3BCh#Ja (Xt±3 7 8h# 

«. 2 7 8 h*iso^fw) t>\ urn/mis?** 

fctt 3 B D#ifittS 3 B F h ffJfi (Xtt 3 7 9 h#iffi7i 
M3 7Fh#iS, 2 7 9h*fi7JS2 7Fh#fi0^f 

Tr-*lEoM*ffa^t CgL<ttH3ffl77'J7— J/ 
3^*jB»LT^5lffl) tt, j e©7 , -*'*-h^WIP 
/$*£b>'"X2'\©7*-t:X CJ-KStfv^b©^W 

oaRnetso i /o#- hicrttztsw • 
iW;i>*mt^tit^tf*©&3iico^m & 
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[0090] 8:43, C©J;5&#i£© I /Otf-h'x© 

fc, 5 0 b tt!T^tNf 5 0 a 

fr&OilttrtSKJ&UTSfcCPUl 1©^7*-V> 
X%£©g£ij:T'ffi;T2tfSCfctf<?ffifr (T^blSC 
PU1 1 ©H=S«tlf#5«ffilS©/^7*-T>7) 

[0092] aa^ffij_cpu i KDymzmmsz 

[0 0 9 3] 1 :a##-h©r-* •#-b'\©7* 

cpui i o7^f^ ef -f c^simto i o 

tt, a«#-b©T-*«#-h'\©7*-fea'1M4' 
;I/TS6S. JcOJWtWfctt, R7^-fcX«-9--r^;I/*W 
£I«H (TO W±8£L£frofc^-5** 
ItTrl) mrttZ-iMtrMimgzLtttW 
*Mt Cm&SlT r 3) T*« 0 CCTVSafctf-h 
£ ti, i/ V 7)1 • b 2 4 -f>^7 Wl/ • h 2 5 © 
Ctl&io IBM PC/ATSSI*m I/O* 
-h©3F8h#« (Xtt2F8h#«!, 3E8h# 
m, 2 E 8 h#tt©vvf ft*) &tf 3 B C h#*fi (Xtt 
3 7 8 hSifi, 2 7 8 h Wtt©V>r ftiW h 2 

4, 2 5©r-*-#-hfc*J3T5ftTVS6o r-* 
.#-h^©7^-trxa, a©#-h*^Lfc7*-^K 

[0094] 2 : aSjH- h ©fflffl/ttS • #- b'MD 
7^-bX 

f ^ CPUl l©7^r-flfr-rlc|W*ftifr»jR 

a, aa*-h©wiP/ttttus'x*'\©7*"fe7« , 9- 

3!ffifJS«W (T2) CUJISL4*»t>fcl:v^*» (a 
^H*T r 2) ^7^-bX • VJtMmS-Lftt 

gispwit r 4) -c&5o ccTv^aa* 

-hfctt, ^U7;I/-#-h24 J f^7Wl/-*-b2 
5©Ci:T?*5 0 IBM PC/ATSSSfllTfi, 1/ 
OiH-h©3F9h#«fi7iS3FFh#Ji (Xtt2F9 
hS«7i52FFhS« > 3 E 9 h#*7!;M3 E F h# 
«. 2 F 9 h#Hfi7!iS2 E F h*fiwrtuW A^>U 
771/ • sj?- b 2 4 ©fWffl/ttJSlx^^KfJ^T^n, 
$fc, I/0^-h©3BDh#%7!iS3BFh#« 
(Xtt3 7 9h#«{!71S3 7Fh#ift, 2 7 9hSltt71 
1 2 7 F h WfiOVvf jfirt? • ^- b 2 5 © 

««p/«iii/y^*KiiST6ftTv>5. «a/«au 

fcffoffi (tiit>%mM7^) f r-i/ay(omm) 
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[0095] titmm&m 5 n h gxttfWl ; « 

5 0 b tt, ±ELfc4HHBftfr T r 1 ~T r 4 *tt»L 

/•ccttcs^T, cpui i m^snnmmoA 

7*-vy*#pJj£*-*«J:5K4oT^*. CCT, 1 
MttTr3MTr4li, AX • *;H*HJ«55 0 

afr60»»tJ:^T«»n?** WW . £ft> 
&ftT r l&tfT r 2tOl>T«, AX • tfr&fo 
W50aJ:9Tr3XttTr 4&40jIfcj££ttTfr£> 

Kintf, T 1 = 1 s e c, T2 = 5se cllfitfSS 
[0 0 9 6] H6KJ4, Ktt?.l£ffi5 0 bK«fc4W£rt 

[0 0 9 7] mo_i.««gotii, CPUI 

**= ttlOKis^T^feftTr ltfl«JI*ft*^ 

[0 0 9 8] MLLWl fctt, CPUI 10A7* 

lcti&tio API*- Ktt, C P U 1 1 OXn- ■ *u 
y^'^-KT*t>TtJ:K ft*, A7*~ v>x<£ 
TRl)l6ftaSi:«, ^^>-777>K-^-i'A J f>X;l' 
- • 77 h*#{bS"&4^gtfM)c tflKOK 

*^T»»*ftT r i ffwaztiz t, vm 1 

5 (±2E) o Ifitf-bOr-* •#-h'\©7*-feX 
• *-r^*WJfJB»BT 1 (= 1 s e c) JW±5S£L4 
froftCfcfi, -^fi 1 0 O^r-^lbjMffifaifpTti 
ft<,iifi#-h24, 2 5Knti79T4ZT4tt 
»)(BRS7x-XXli»7«ra7x-Xo«^WTK:a 
3fftv>ci:*««fS 0 tt«i»£XW:*7ffl 

aeatsatsifcpui 10A7*- vyx*teT 

StfSuttfnJfift©-?, ttttlfcHSStf*, 

SftSfc, ttttOKttHWS. jHt#-h©r-*-# 

^XrAl 0 0tfr-*IEaf7x-Xfc**ci:**i* 
T5o r-^fc&ififS'm, ig&ir-*£«ft<i!ig 

t5fc46fc«c pu 1 1 ^7;i/g!ii$-a-fttj-n(ffte.ft 

WOT?, ^7*-V>XfiT**±"r^<«tt0fclMI 

t^mv&%o *&, «« ie*v^ti»* 
ffT r 2«**tfJtm*fc, 2£fctf$2};:S&tSo * 
ft, 1 fcfc^T, AX • 9ri4fcfbff 50aW J 
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fffioAx • *W*7kWWliSftTfc, i icy 

[0 0 9 9] fiM2_L«^2tf±, CPUllOfjft* 
3^Kff±««*Ci:^Rrift4«»-e**. CPUI 1 

tt*tf rffite-Kj fcRSf*. ffih*-Ktt\ fa 

7 * Mlf @B 6 0 fcJSIMfc^T, C P U 1 1 'SO A* 
fn-y^^MKrbftXh-vX- fn-yf -t-H-e^o 
TfeJ:v\, 1 Cfe'TlWHH r 2*»tWH*n* 
i:, S5fctt»2fca»f* (±38) o ilfll*-hOlW 

2 (=5 s e c) WiMLtooftLtfi, 

K2 4, 2 5KB8TS7fr-ClfT-< > «±<4^<:t* 

*#rs Mft^f, njMofss-)5?^w;- 
F^ft^nrvftv) o cpui 

■frftHClftt- Kta»"r*K'ttiia«p||| ( l m s e 

ess) m®%7x-x ami) m 

rfrz-ez^tT-mmy^-x omo) ka&4 

K -f-C^ Ifc&ftT r 2*»fc*tf C P U 1 1 Oil 

ft, tt»2fcfe^T*»*frT r 4ffmZtlit, « 
ttlt!l»t*. a«*-K0«!W/ttttU5?^*'\O 
7^*7 ■ ^^WlffSiUcfcV^ Li:«, *X 
fA 1 0 0tfr-*fcjMOfta©MS5g7x-XfcA 

ofti:t^ic«-r5o SJWlE&Sftg&o 
><7*-vyxn»CPUl i*|«HI««^< x « 
ttit(M|«**, fcv5K-e**„ $ft, ««2(cfe 

[oioo] «^wsa55 0b^cne.#^oi/o^ 

-Mc7*-feXKiS»LTH60J:54ttlWUS*ff5 

[0 1 0 1] ft*, H6»c^rJ:54tt«»B9E»^ 
V>TB»-r*«*PJS«5 0 b*VN-K^x7[HKt L 

[0102] c-3. awwasflf s 

0 c tt, mSISlPBT S T P C L K#©n-/A^ • 
;l/*xa7h'J>^-ifSJ:i:t«koT, CPUiio 
IffJny^BSI^r, xn~- ^a<yf -€-K* 
HSt*ftJ60fc0T*$5c 
[0 10 3] CPUl l<Dij^n>yf*H?KSS 
tt, h 2 4 , 2 5 ©«JHIte*R7«WI*$» 

7-y h«*ft««4V«T*«. Witfcf 1 3 3MH z 

fcTBKrrscpu-a&ntf, 4^oi*5v>«8^o 

xa- • fay ^ . KK»t* C P UOM»«£* 
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mn=e~ KOft 4 #<D 1 Xfi 8 ft<D 1 $ TffiMT* 1 5 c 

[0 1 0 4] APMK5^tt, CPU11C7YK;!/ 
tfltftttiif Sfc, APM B I 0S£n-/l/f3 (KJ 
^) o ttOffle A P M B I 0 S «, fi*f8£8P 5 0 

APM B I OS(±, e#ffa-^*hfci:*ic« 
tt*l£ffi 5 0b tffttt 1 K*fttf % fl*H84» 50c* 
ffifjffcLTCPUl lfcXn-- *ny* -t-Kfc* 
5„ COJHIBtt, afi#- h 2 4 , 2 5©7*tv£t 

-m>5«j&fr5#ntf, CPU 1 1<D^7*--?>X 

CO 10 51 D. CPUf^ll^-?^->- 

<dm- Hr> x 7fttf v rmmm t t t fc„ 

WW!, H7*#fi8L*A^> ^XrLlOOOfi 

ro 1 0 61 «flt7yij^: ^ g > gmwm^7.T~ 

iL07(a)Cfi, mT-/V>r-i/aym*<DisZ 
7-L \ 0 0O««*?5K«»ft:UT^tT^*. 110 

Kwtiiic, 1^77-y*— > 3 >igi&fflr!Sfi, sj« 

&£7x-X, r-*|£87x-X, **7&g7x-X 

[0 10 7] *»HR}g7x-X-ett, Jp-l/-h, I R 
Q I^W/, FIFO ft^omWtitM(- h 2 4 XJi 

^■feXLTigfa^- h 2 4 Xtt 2 5 E<D h 
yyVti/ayffiibftZo ODtztb, £©7x-X$ 

^-h (S"J7;HB5Sft5tf 3 F 9 h#*~3 F F hS 
i& 2F9h*fi71M2FFh*fi. 3E9h#ifi71! 
3EFh#6, 2F9h#«71S2EFh#ftO^-ftl 
<P7?»»), ^5WMEaSft6tf3BDh#«71£3BF 
h#6, 3 7 9 h#iffiP;S3 7Fh#Jti, 2 7 9 h#Jti 

nmz 7 f hStfiov^Tnfr-e**, ) ^©7^-trxtf 

So 

[0 10 8] f-^fi27i-XTtt, IESt-2©A 
Htfjtf&Sfcfrfeft, C(DfcJ6, C©7x-XJ»F 
tt, iM#- h 2 4 Xtt 2 5 <Dr-* • b (S/iJ 7 
/KE3aS46tf 3 F 8 h*6. 2F8h#%, 3E8h# 

ff3BCh#iffi, 3 7 8 h#iffi, 2 7 8 h#i$©l/>-ftt 
fr-Cft*. ) ^®7*"fe*tfaKfc5l£* 4. 
[0 10 9] *7fflS7x-XT?tt, «lfflS£l9k:fi£ 
LT*5t>fc I R Q IsOMDmVmX- h 2 4 Xlt 2 

C©7x-XffilWtp{i, «W/«ilUS;^*KfJ 50 
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ST5ftTl/^5I/0#-b (5"J7;Hsa&5tf3F 
9h#*~3FFh#ifi, 2F9h#J$7iM2FFh# 
ifc, 3E9hS«7bM3EFh#it&, 2F9h#%7!iS 
2EFh*ft0^fnfrT*»), ><5WWEa!&:&tf3 
BDh#iti7}3l3BFh#i& 3 7 9 h #iffi7!/5 3 7 F 

hs«a, 2 1 9 hmnm2 7 F hm<D^tWV& 

So ) ^©7^*X^JtlWMMRCfKEl-*o 
[0 110] 4*5, *38W#60lHW!(EJ:ntf, 

( 1 ) h 2 4 XJ4 2 5 Of-? • h^(D7 
f-bX^m^lHT 1 (= 1 s e c) «±?§£L&fro 
fcCfcttS/Xri* 1 0 0^x-^<g^7x-XE%V^ 

(2) »fl|#-b 2 4X«2 5 U^X*^ 
©7*-feXtfffi;©$HT 2 (= 5 s e c) «±I84L4 
frofcC^i^XrAl 0 0#87ffia*S*£T^* 
*Xli*MI£7 x-XC Ao Ti/^V^ fc 

To 

(3) M8£7x-X*«1*fc^£&9T-*iEg7 
x-Xfc^A-TSCfcttftt^. tl^Cfc^JoT^ 
5o 

7 (Mfctt, *7x-XC*lt*«ttWS»5 0 bom 

%m mm) **lt^s„ 
[0112] afi#-b2 4Xtt2 5EBa-r5^rn 
coi/o^htt7^-tx!b^>««im a@#- 

h2 4Xtt2 507^rYer-fk^5IWl*»6H:, C 
PU1 1 *%£#±-Zi*5 C tmZtlZo C<Dtc#>, 
«IWJ£»5 0btt» CPU 1 KDXhyX- *n<y* 

[0113] ^v^t*> mnm? x-xmxtzt. 

m$- V 2 4 X(i 2 5 <DMW/tm\si?Z$ ^0)75 
-b* • CT*fc-6a»*ff T r 4) w 

5o c©^iHi*tt, m®mm.*vmm*%m( 

MntztcbMi, C PU 1 1 fi'>^:< tfcxn- • * 

COftli, ««g|iJ^ffl55 0 b{i, CPUl 1 
oxa-.^ny^%»pr-r«^Xh77-^n<y^* 

5o tO)HRS7x-Xtt, r-^|s^7x-X'\©^A 

[0 114] r-^ig^7x-X(C^At-? 1 
t> S#^-h2 4Xtt2 5©r-^ •4<-h'\©7^ 
■trX • IK** (tftfe-6a»*ftT r 3) W 
So CO«M*{4» ItKWffiatlg^^nSr-*** 

tt, C P U l l ttaUT*- HTT7/14Mlt4»Wf4 
SftlV, C©/£J6, ««WS»5 0bl4, CPUl 1© 

ao leasts. «airftt»-6xn--*Dy*.t 

- KfrS-MWUf, C P U l l fi%H«ffi«Ffai*Lti:a 



31 

[0 115] #1^, njm7x-ZiC%KtZ£, 
1{8#- h 2 4 X« 2 5©^-* • tf-h'sOTiMrX 

D, IMffTr ljWttf*. COJHIBtifct IRQ 
l/^;l/0«^«IWIB**ffT S fctt?& C P U 
l itt7;MMW-*i»tt58:<, xn-- *oy* 
-FT«fcV\, COfcfc, tt«W50»5Obl4, CPU1 

«n i fcm«»r*. 

[0 116] **7M37x-X*&ttSi:, a 

©4?- h 2 4 Xtt Z 5 mmSm\sV7.*'\V>7>7*. 
X • t^^Ml^fflT 2KiML^oftL tic 

«»*ffT r 2 was-**, cownwa, IS 

#-b2 4XJ42 5<D7*rYlfrYi:^aftS*»5 
tt, CPUl l*%£&±Zikiii£m-Ztilo m 
tztb, ttlffll£ffi5 Obit, C P U l l cdx h 77 • * 
n^fcfFnJtagfci^-fS^ tttt2fcStf»» 

rs 0 

[0 117] CPUl lOT^f^f^ U a7(c)K 
tt, fflflfiti, CPUl 107*f^HfY*W^ 
LTVSo &*3> CPUl l©7*^£rYtt, X^ 

m o hhth:, as77u^-^3 >siiM> anus 

£7x-X, r-*IB*7x-X »7fflS7x-X, 

a«77u^r— >a>»7fto«Bii8ffc, *n?nc 

PU7^F;Hi, 12, 13. 14, I 5#tfctti£fi 
fcC4:*^LT^*. Sfc, H7(d)Ktt, COJBE 

cpuo^7-- v^—>v>h .f<i^f3yt« 

[0 118] CPU7^F;H ltffctHSftfci:*, « 
«W£*5 0bli«tt2 »<:*»>, CPUll®^ff± 
tfl^ttT^So Lfctft>T, Il**lHLfcAPM 
Fv^tt, APM B I 0S*3-/W SCfctfTt 
So *LT, APM BlOSti, *t3y?miSft6 

o«SIMl:r*i:i:fcJ:»>, cpui lfcxbyT"-* 

-t-FtrSo 

[0 119] ttc, CPU7^F/H 2*t»ffl£ttfci: 
tttW»J£»5 0btt««l»C«5, CPUl 1<D£ 

So t/fcA^T, I 2*ttffitfcAPMK5>r^tt, A 
PM B I 0S*a-;l/fa *LT, A 

PM B I 0 S 14, * n 7 ^tdPHK 6 0 mmitt 

5, CPUl l*Xn-- *n7* FtrSo C 
0fc**>Xf\kttRfc3M77 , y*-S/a >*i8«l«f T 
S5tf, *f$Hfc<fctUfCPUl l£Xn-.?ny^ 
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[0 1 2 0] C P U7-Y F;l> 1 3*»*fflSnfefc 

«88«£a55 0 bfct«l§ 2 CPUl 
7*-vyx<TF1- e>3tit£nT^S 0 Lfci'oT, I 
3*ttWLfeAPMF7>r^ttAPM BI0S%3- 

;urs c t^-pff , c p u 1 1 ttaurt- K*«*r 
s 0 

[0121] sfc, cpu7^f;h 4*^wsnrct 

«tt¥!l£«5 0b(i4»Kl(C«t). CPUl 1<E>£ 
£#it«SW:£av<7*-vyx<rF«IWttT^ 
So LfctfoT, I 4**WLfcAPMK5-f/^ A 

PM B I os*n-;l/**j:i:tf?t«o *LT, A 

pm Biosa:, M#a4«5ob*giMk-r*j:fc 

KJ:5, CPUl lWD-.jrpy^.t-Ftt 
So cof:ti/XTix{±*^a#77'jy-^3^*je 
»fp-p36«*V *58WE ititf c P U 1 l fcxn- • ? 
cpy^fcrSCfcstfTtS, fc^3jSfcS*£ftfcv\, 

[0 12 2] CPU7YF;H 5tflfttfj;*ftfci:£, « 
JWJ£«5 0btt«tt2E*»)» CPUl l^ffjh 
ft<fFRr£ftTVSo LfctfoT, I5*«WlbfeAPM 
K5^tt, APM B I OSfcn-^rSdttf-pf 
So *LT\ APM BIOSHU ^n7^ffl»0l»6 
O^SftfktSJItfCfcf), CPUll*XF77-f 
uyi; -t-FtcfSo 

[0 12 3] E. jftM 

«HT*SJI#AWSS#iJcD«IEWffl^fi2 U*S C tit 

m-e&Zo tw*tf7r*5/5um ^!»^«^ 

3-Fl/X«g«, |?m era--*****©* 
«3-FUXffl88, 7-F7n-b7-9-^<D,J:5*, 

m ■ n?mfflcttLT t, *3SiB*afflr* c 
tSo **«w*m '>u7;nsaatf/<5u 

jHBSWEfcttSC PUO/^7- • v*-^ynco 

Bmz&mt (mzmm a r) a#©*5*^ 

Sil^on^l^) (ct, *^*affl-rscii: 
tf-?tSo 

[0 12 4] fif 5C 

»^<DlBHoffl^#B5r^*-e$ So 

[0 12 5] *fc, ^^iffl^tfPfSxE^tl/c I /OjP— 
h • 7 F l^X I R Q l^KD^ftga, IBM P 

c/ATs/y-x©H«ioappca^< fe©T?ss 0 

[0 126] 

T-mmmm.m-?u*.vv ccpu) <mm 

m*l&T% L < 145S£#±2#S cttio T^«* 
**ffi«5*S^7- • -7*~V*y hWmZftt* * 
«tlfcflHBMa^XrA*»«rSCt^Tt 
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So 

[0 12 7] *fc, *«WEJ:ntf, /<7- • V*-** 
LOO, C P UtDftft TO&fcffiTgL < (4^ff±« 

[0 12 8] ffc, *»lifc:J:ntf, C PU<0«««tt 

**&«»f«:j(!»r setter, MJfc*f5>y 

T*C P U©ftfMttft*ffiT=gL < ttSfB^ffih*** C 

[0 1 2 9] £ fc, *3SBfcJ:fttf, aflaK-h (v"J 

fc*8& (ffiOPC) 4:OM-pr-*6aj*fTt)TV>aiB 
(**W4M77yfr-3/a:/«B»«W , gifltt* 
^5>^7C P UOttf|tJ|«R«fiT»L<U^ff± 

OToRPtfttHHj!] 

fflilBltt, *IS»0^fc#* ft*/<-v*;l/ • 20 
(PC) 10 0©'v-F9x7lMMHRl, 

[02] 02Ji, *«WO*«te««n*PC 1 00± 

■e*frTOj:v7 h9x7<op»«n«a««ienic7b 

[03] 03fi, *IW0**fc0te*iS/<7- • -v* 
> F L S I <0rt«W|ja*^tfcHT**. 

[04] 04fi, PC i/«±-e»£i-*u-K'*-r 

[05] H5tt, PCI^imtS^F-^ 30 
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* [0 6 ] 0 6 «, KttPMffi 5 0 b vmftmzm i 

[07] 07 ft, MW-H/H/TilOMIi:?-* 
(Si*ff 5 tf O'^rA l 0 0O«?*wLfeBS'P» 
*. .kSHftWEfi, H7(a)ttjM77 , 'J*-S'3> 
£lW©&7:c-X*^t0, 07(b)fi#7x-X(i: 
Wt4tt*PJS»5 0bOJpJSISIl CKtt) **T0, 
H7(c)ttCPU07*7Verw- (f^frW©** 
*X*<D#ft) *0!*LfcH, 07(d)«07(c)(C^1- 
C P U<D7*r^ er^TTS^fcHfr^n* C P U<D 
(»fl»E-F) ***HT**. 

[08] 08tt, /<7--T*-^yh«B*rt«t 
£CPU^y7l 1 OrtSH|j«*«W9K:wLfeHl?* 

So 

11 -CPU, 1 13-L2* 
tyfa, 1 4-7U>y^@K, 15-^>-« 
Us 1 6 • n-*;l/.y^ > 1 7-lfr* • ayhu- 
?s 18 - VRAM, 1 9-}&lg*r^X7W (L 
CD), 2 
• Yy-ff (HDD), 22-v'XrA-^X 23- 
I/On^Fn— 7, 2 4-fU7>l"tf-K 2 5- 
'<51//U-#-K 2 6 -7D>yk:-.7 i WX^-3> 
(FDC) , 2 7-7a <ye--r>r • F 
^7 (FDD), 2 8 F/T7X • 3Vh 
n-7 (KMC) , 2 9 F, 3 0-V7X, 
3 1 -*-r-f* ■ hn— 7, 3 2-7>7, 3 3 

-xt:-#, 34-rom, 4 0-shhi (oso , 

5 0-^7-V*-»;»HSI (PM_LS 
I), 10 0-A-Vt;l"3>i;a-^ (PC)„ 
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(d) 
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(72)5SB# M » « - 

^il[»^ffirfrTISISI1623S«il4 0*7 



(72)£IE# * » IE iJ 

tt^ill»^ftmTH(Wl623#«!14 0*7 

#*JI|**ftnrFHIHl623#«!14 0*7 



